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COMPLETE SPECIFICATION. 
BULK FLUID TRANSPORT. 

The following statement is a full description of this invention, including the best 
method of performing it known to us:- 

This invention relates to tanks for the transportation of flowable material and refeis 
more particularly to a tank of the type adapted for transportation of two fluids which it is 
desired should not mix or come into contact. 

Most bulk fluid transport tanks at present in operation provide for the transportation 
of only one fluid with the result that it is usual for the transport to make its return journey 
with an empty tank. The inability to transport different fluids in the one tank has resulted 
in high operation costs. Whilst several attempts have been made to overcome this dis- 
advantage, as yet, none of tiiese has proved to be entirely satisfactory and it is accoxdingly 
an object of the present invention to provide a bulk liquid transport which will enable the 
transportation of two fluids which, if desired, should not mix or come into contact. A 
further object of the invention is to provide such a transport v^ich is simple in its construction 
and efficient in its operation. 

A bidk fluid transport according to one broad form of the invention, comprises a 
bulk fluid transport tank comprising a main tank having a piston movable therein, filler 
and air release openings in the tank, said openings being so arranged that in all positions 
of the piston, there is a filler and air release opening in the tank at each side of said piston. 

Preferably, a flexible bag is inserted in the tank on the forward side of the piston 
whilst another flexible bag is inserted in the tank at the rear side of the piston, the first 
mentioned bag communicating with filler and air release openings in the forward end of the 
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Referring to the embodiment illustrated in Fig. 3 one of the bags 20,20^ may be 
dispensed with and the piston 30 is modified so that a vapour and /or liquid tight seal may 
be obtained between said piston 30 and cylinder wall 31. A perfect seal is not required when 
two bags are used but must be provided when only one bag is used otherwise the free liquid 
would be permitted to leak from one side 32 of the piston 30 to the other side 33. In order 
to obtain this seal the piston 30 is of the same general construction as the piston 16, but 
may be fabricated to the appropriate tolerances and sealing pressures and provided with a 
tapered leading edge 34 so shaped as to peel the bag from the cylinder wall. To the rear 
of this edge 34 there is provided a plurality of sealing strips or blades 35 of "Teflon" or the 
like. The blades 35 are fixed to a support 36 welded or otherwise attached to the flanged 
circumferential edge 37 of the piston 30. 

In describing a preferred method of filling and emptying the tank, reference will be 
made to Figs. 4 to 7 of the drawings. For the sa e of convenience, it will be assumed that 
the tank is to transport petroleum on its outward joumey and milk on its return journey. 
Before commencing the filling of tank "A" it is necessary to make sure that the piston is at 
the "A" end of the tank. The filling hose is then coupled to the filler coupling FA and 
valves Via and V4a are closed and valves V2a and V3a are opened. Vent valve V5a is 
opened and vent valve V5b is closed thereby allov/ing the escape of air from the tank "A" 
but not from tank "B". The meter Ma registeis or measures the quantity delivered to tank 
"A", the maximum quantity being determined by the free space in tank "B" necessary to 
allow for expansion of the product in tank "A" and the pump Pa is started. 

After the pump Pa has been operating for some time, the pressure due to the heig^- 
of liquid now in tank "A" will cause the piston P to move towards end B of the tank and as 
the air entrapped in tank "B" cannot escape, pressure is built up therein. When the piston 
comes to rest the tank "A" will be full. Valve V5a is then closed and valve V5b is opened 
sufficiently so that the piston will move to allow for the volume delivered by the pump Pa. 
Valves V2a and V3a are closed and the filling hose disconnected. 

In order to effect partial dischaige of the product from tank "A" is should first be 
checked that valve V5b is open thus allowing the piston to follow the product as it is dis- 
charged. The meter Ma is used to measure the quantity delivered, the dischaige hose is 
connected at Da and valves Via and V4a are opened. The pump is then started. On 
completion of the partial discharge, these valves are closed. 

For complete discharge and draining of tank "A" , valve V5a is opened in addition 
to valve V5b, and the operation then proceeds as for partial discharge. For complete 
drainage, it is preferable for the bag in tank "A" (when a bag is used) to be completely 
elongated. To do this, valve V5b is closed and pump Pb is operated as a vacuum pump. 
The reduction in pressure in tank "B" will cause the piston to be returned to the end B of 
the tank. The tank may then be tilted to assist draining. 

To fill tank "B" for the return joumey, the piston is now at end B of the tank. If 
bag B is clean and ready to receive the second product which in this case is milk, then 
filling proceeds as for tank "A". 

Throughout the filling, carrying and discharging operations, vacuum is applied to 
the tank through the vacuum manifold thereby causing the faces of the bags to he maintained-^ 
against the cylinder wall and also having the advantage of immediate removal of any 
vapour which may permeate through a bag. 

It will therefore be seen that by the present invention, there is provided a system 
which makes it possible for a tank transport to carry different liquid loads on both outward 
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(27t3i November, 1959). 

with the Interior of said tank. (27tfa November. 1959). communicates 

the vacuum "^^ifold is colleTto elfr^"" t'"'' '^'""^ '° characterized in that 
the hag and .he tank Zn£^C:^:^T:ZT:^^^^ ^ hT ^^"'"^^ ^"^"^ ^^^^^ 
effecting withdrawal from the taL of any ^apoTr whLh 'a v '''T """^ "^^Z"' 

(27th November, 1959). ^ permeate the bag or bags. 



are removable upon releas^ of reta^n^nriT '7^"'°^ ^ "^"^ '^"^ ^''^ ^"'^ -^^-^^ 
release valve in the upper p.^^! of ^^^^^^ a fUler opening in each end wall and an air 
tank, a pair of Aexibl^blgTS^n^ed "ixL j^' C ^'"^"^ longitudinally within .aid 

each being open at one end arbXgl^rhe^a W thTL': T"" Tu"- ^^^'^ ^^^-^ 

waUs of the tank so as to communicate wfrfte mier o " Z ^ 

the arrangement of tank, bags and ^tZt^^lTiZl^ T r'"" ^^^^^ 
with two incompatible products each of wMcT L, . f t ° substantially filled 

time or sepa«tely without sai^p^uS co^^ " " '''^ «««« 

surfaces. (27th ^^oZ^^^^^slt ^ ^""^'^^^ ^'"^ ^^^-^ °' «»e 

are removable upon release o^tf^ntnT"" ^^P'^-S « tank, the end walls of ,.hich 

release valve in the upper portion ofT^T T' \ "^'"'"^ " ^^'^ '"'^ - 

^nk and in substantiaj; ^^^^^^^^^ 1^^: 521^7^^ ^^^^ 

the tank at one side of the niston c^iiH k • cyimaer, a flexible bag arranged within 

periphery of its open enrtoireLi^aU o^rLTs: ^s SV" ' "^^''^ ^"'^''^ "^^"^ 
and air release valve thereh., the bag beir^tl^ed L Lch "^^^^ ^'^'^'^ 

the tank through the filler opening asLSd^I ' """^ i-t™duced into 

when filled causes the piston to slLe Ta! "^""''"^^ "''^'^ •'^S *"ch 

..g to su^antially .1^1^ ^S^J^r tt^"^ %^i1:.^.TlZsr''^ ^^^^ 

openings are stated in the "Zl^'S Z^Zl^'lTl:^^^^^ °' ^^^^^ 

the tank. (27th November, 1959). '^"'^ " ''P*'^* emptying 
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